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•	 fuu m%Yak m;%h msgq 10 lska hqla; fõ'

•	 fuu  m%Yak  m;%h  A  yd  B  hk fldgia

	 follska   hqla;   fõ'  fldgia  folg  u

	 kshñ; ld,h meh 02 ls'

•	 .Kl hka;% Ndú;hg bv fokq fkd,efí'

A fldgi - jHqy.; rpkd

ish¨u m%Yakj,g ms<s;=re fuu m;%fhau 

imhkak' Tfí ms<s;=re m%Yak m;%fha bv i,id 

we;s ;ekaj, ,súh hq;=h' fï bv m%udKh 

ms<s;=re ,sùug m%udKj;a nj o oS¾> ms<s;=re 

n,dfmdfrd;a;= fkdjk nj o i,lkak'

B fldgi - rpkd

fuu fldgi m%Yak ;=klska iukaú; fõ' 

ñka m%Yak follg muKla ms<s;=re imhkak' 

iïmQ¾K m%Yak m;%hg kshñ; ld,h wjika jQ 

miq "A" iy "B" fldgia tla ms<s;=re m;%hla 

jk fia "A" fldgi Wäka ;sfnk mßos wuqKd" 

úNd. Yd,dêm;sg Ndr fokak' m%Yak m;%fha 

"B" fldgi muKla úNd. Yd,dfjka msg;g 

f.k hdug Tng wjir we;'

	 i¾j;% jdhq ksh;h	 R	 =	 8.314 JK-1 mol-1	 wej.dâfrda ksh;h	 NA	 =	 6.022 x 1023 mol-1

	 ma,dkalaf.a ksh;h	 h	 =	 6.626 x 10-34 Js	 wdf,dalfha m%fõ.h	 C	 =	 3 x 108 ms-1
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A  fldgi
 jHqy.; rpkd

^01&	 (a)	 my; m%fNao jryka ;=< oS we;s .=Kh wdfrdayKh jk ms<sfj<g ilikak'

	 	 (i)	 NO2, NO2
+, NO2

_
, NO3

_
 ^nkaOk fldaKh&

	 	 	 ''''''''''''''''''''''''''''''''''''''''''' < ''''''''''''''''''''''''''''''''''''''''''' <  ''''''''''''''''''''''''''''''''''''''''''' <  ''''''''''''''''''''''''''''''''''''''''''' 

	 	 (ii)	 S, C, N, Cl ^úoHq;a RK;dj&	 	

	 	 	 ''''''''''''''''''''''''''''''''''''''''''' < ''''''''''''''''''''''''''''''''''''''''''' <  ''''''''''''''''''''''''''''''''''''''''''' <  ''''''''''''''''''''''''''''''''''''''''''' 

	 	 (iii)	 Li, Be, B, C ^fojk whkSlrK Yla;sh&

	 	 	 ''''''''''''''''''''''''''''''''''''''''''' < ''''''''''''''''''''''''''''''''''''''''''' <  ''''''''''''''''''''''''''''''''''''''''''' <  ''''''''''''''''''''''''''''''''''''''''''' 

	 	 (iv)	 H2O, HF, NH3, HCl  ^;dmdxlh&

	 	 	 ''''''''''''''''''''''''''''''''''''''''''' < ''''''''''''''''''''''''''''''''''''''''''' <  ''''''''''''''''''''''''''''''''''''''''''' <  ''''''''''''''''''''''''''''''''''''''''''' 

	 	 (v)	 bf,lafg%dak (e), fm%dafgdak (p), kshqfg%dak (n),    lsrK wxY=ka (   )
	 	 	 wdfrdamKh  

wkqmd;fha úYd,;ajh ^Ok RK fkdi,ld&
	 	 	  ialkaOh

	 	 	 ''''''''''''''''''''''''''''''''''''''''''' < ''''''''''''''''''''''''''''''''''''''''''' <  ''''''''''''''''''''''''''''''''''''''''''' <  ''''''''''''''''''''''''''''''''''''''''''' 

	 	 (vi)	 F, Cl, Br, I ^bf,lafg%dakhla ,nd .ekSfï oS ksoyia lrk Yla;sh&

	 	 	 ''''''''''''''''''''''''''''''''''''''''''' < ''''''''''''''''''''''''''''''''''''''''''' <  ''''''''''''''''''''''''''''''''''''''''''' <  ''''''''''''''''''''''''''''''''''''''''''' 

	 (b)	 [X2YH2O3]
_
  wekdhkfha X yd Y hkq fojk wdj¾;fha uQ,øjH fõ' X ys mrudKql wrh Y

	 	 ys mrudKql wrhg jvd úYd, fõ' [X2YH2O3]
_

 wdkdhkfha iels,s jHqyh my; wdldr fõ'

	
		  (i) 	 X yd Y y÷kd.kak'

	 	 	 X - ................................................................	 Y - ................................................................

	 	 (ii)	 by; wekdhkh i|yd jvd;a u ia:dhs ¨úia ;s;a bß jHqyh w|skak'

	 	 (iii)	 by; (ii) ys w|sk ,o jHqyfha

	 	 	 ^w&	 X2 yd Y mrudKq jgd yevhla

	 	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

ȣ ȣ

	 O	 O	 H

O — X1 — X2 — Y — H
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	 	 	 ^wd&	X2 yd Y mrudKqj, TlaislrK wxl my; ,shkak'

	 	 	 	 ^1&	 X2 - '''''''''''''''''''''''''''''''''''''''''''''''''''''''' Y - '''''''''''''''''''''''''''''''''''''''''''''''''''''''' ^yevh&

	 	 	 	 ^2&	 X2 - '''''''''''''''''''''''''''''''''''''''''''''''''''''''' Y - '''''''''''''''''''''''''''''''''''''''''''''''''''''''' ^TlaislrK wxlh&

	 	 (iv)	 SNO5

_
  whkh  i|yd ¨úia ;s;a - bß jHqyhla my; oS we;' SNO5

_
 whkh i|yd ;j;a

	 	 	 ¨úia ;s;a - bß jHqy ^iïm%hqla; jHqy& y;rla w|skak' ^tAjdfha ia:dhS$ wia:dhS nj tu

	 	 	 jHqyh háka ,shkak'&

	 	 (v)	 my;  oS  we;s  ¨úia  ;s;a - bß  jHqyh  iy  tys wxlkh ^f,an,a& lrk ,o iels,a,

	 	 	 mokï lr .ksñka oS we;s j.=j iïmQ¾K lrkak'

	 ²	 fldgia  (vi)  isg  (ix) olajd by; (v) fldgfiys oS we;s ¨úia ;s;a - bß jHqyh u; mokï

	 	 fõ' mrudKq wxlkh ^f,an,a& lsÍu (v) fldgfiys wdldrhg u fõ'

	 	 (vi)	 my;  oelafjk mrudKq fol w;r  a  ^is.aud& nkaOk iEoSug iyNd.s jk mrudKql$

	 	 	 uqyqï ldCIsl y÷kd.kak'

	 H	 O

H — 	N — C — N — N	 — N:

:

: :
+ -: :

	 H	 O

H — 	N1 — C2 — N3 — N4 — N5

	 O		  O

O	 S	 O	 N	 O:: : + ::

:: :

:

:: ::

- -

N1 C2 N3 N4

(i) mrudKqj jgd VSEPR hq.,a 

ixLHdj

(ii) mrudKqj jgd bf,lafg%dak 

hq.,a cHdñ;sh

(iii) mrudKqj jgd yevh

(iv) mrudKqfõ uqyqïlrKh
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	 	 	 ^w&	 H — N1	 H '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	 N1 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 	 ^wd&	N1 — C2	 N1 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	 C2 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 	 ^we&	C2 — O	 C2 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	 O '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 	 ^b&	 C2 — N3	 C2 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	 N3 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 	 ^B&	 N3 — N4	 N3 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	 N4 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 	 ^W&	 N4 — N5	 N4 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	 N5 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 (vii)	 my;  oelafjk  mrudKq  fol  w;r π ^mhs&  nkaOk iEoSug iyNd.S jk mrudKql

	 	 	 ldCIsl y÷kd .kak'

	 	 	 ^w&	 C2 — O	 C2 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	 O '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 	 ^wd&	N3 — N4	 N3 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	 N4 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 	 ^we&	N4 — N5	 N4 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''	 N5 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 (viii)	 N1, C2, N3 iy N4 mrudKq jgd wdikak nkaOk fldaK i|yka lrkak'

	 	 	 N1 '''''''''''''''''''''''''''''''''''''''"	   C2 '''''''''''''''''''''''''''''''''''''''"	  N3 '''''''''''''''''''''''''''''''''''''''"	 N4 '''''''''''''''''''''''''''''''''''''''

	 	 (ix)	 N1, C2, N3, N4 iy N5 mrudKq tAjdfha úoHq;a RK;dj jeäjk ms<sfj<g ilikak'

	 	 	 ''''''''''''''''''''''''''''''''''''''''''''' < ''''''''''''''''''''''''''''''''''''''''''''' < ''''''''''''''''''''''''''''''''''''''''''''' < ''''''''''''''''''''''''''''''''''''''''''''' < ''''''''''''''''''''''''''''''''''''''''''''' 

	 (c)	 (i)	 wKqjl oaúO%ej >Q¾Kh fiùu i|yd .Ks;uh m%ldYhla ,shkak'

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 (ii)	 tys we;s ish¨ mo y÷kajkak'

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 (iii)	 HF, HCl, HBr yd HI hk wKqj, oaúO%ej >Q¾Kfha osYdj B;,hla u.ska olajkak'

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 (iv)	 HBr  wKqfõ nkaOk os. 141 pm fõ' oaúO%ej >Q¾Kh 2.73 × 10
_3 cm, bf,lafg%dakfha

	 	 	 wdfrdamKh  1.602 × 10-19 C fõ'  (1pm  =  10-12  m)  HBr  wKqfõ  whksl  m%;sY;h

	 	 	 .Kkh lrkak'

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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^02&	 (a)	 X  hkq  wdj¾;s;d  j.=fõ  s - f.dKqfõ  uQ,øjHhls'  X  ys  m<uq"  fojeks  yd  ;=kajeks

	 	 whkSlrK 	Yla;Ska ms<sfj<ska kJmol-1 j,ska 519, 7300, 11800 fõ' H2(g) uqod yßñka yd tys

	 	 yhsfv%dlaihsvh idoñka X  c,h iu. m%n, fkdjk m%;sl%shdjla isÿ lrhs' yhsfv%dlaihsvh

	 	 NdIañl  fõ'  X  ;kql wï, iu. m%;sl%shdfõ oS H2(g) uqod yef¾' X jd;fha oykh ù >k

	 	 ixfhda. foll ñY%Khla ,nd foa' tu ixfhda. fol c,hg tla l< úg Y keue;s NdIañl

	 	 jdhqjla msg fõ'

	 	 (i)	 X y÷kd.kak'

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 (ii)	 X ys N+ñ wjia:dfõ bf,lafg%dksl úkHdih ,shkak'

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 (iii)	 X jd;fha oykfha oS iEfok ixfhda. foflys ridhksl iQ;% ,shkak'

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 (iv)	 X mykais`M mÍCIdfõ oS ,nd fok j¾Kh i|yka lrkak'

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	

	 	 (v)	 s f.dKqfõ  X wh;ajk ldKavh yereKq úg wfkla ldKavfhys uQ,øjHhkays oS we;s

	 	 	 ixfhda.  i<lkak'  ldKavfha my<g hdfï oS olajd we;s .=Kh jeä fõ o" wvq fõ o

	 	 	 hkak oS we;s fldgq ;=< i|yka lrkak'

	 	 	 ^1&	 i,a*hsgj, c,fha ødjH;djh

	 	 	 ^2&	 yhsfv%dlaihsvj, c,fha ødjH;djh

	 	 	 ^3&	 f,day khsfÜ%gj, ;dm ia:dhs;djh

	 	 	 ^3& ys Tnf.a ms<s;=rg fya;=j olajkak'

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 (vi)	 H2(g),  O2(g)  yd  N2(g) iu. X g fndfyda ÿrg iudk f,i m%;sl%shd lrk kuq;a X
	 	 	 wvx.= ldKavhg wh;a fkdjk wdj¾;s;d j.=fõ s - f.dKqfõ uQ,øjH y÷kd.kak'

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 (vii)	 by; Y kue;s NdIañl jdhqj l=ula o@

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 (viii)	 Y y÷kd.ekSu i|yd mÍCIKhla fokak'

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 (ix)	 tu mÍCIKfha ksÍCIK l=ula o@ 

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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	 (b)	 my; oS we;s ixfhda. j, úfhdackhg wod< ;=,s; ridhksl iólrK ,shkak'

	 	 (i)	 Mg(NO3)2(s)
	 .................................................................................................................................................................................

		  (ii)	 NaNO3(s)
	 .................................................................................................................................................................................

		  (iii) 	 NaHCO3(s)
	 .................................................................................................................................................................................

		  (iv)	 LiNO3(s)
	 .................................................................................................................................................................................

		  (v)	 CaCO3(s)
	 .................................................................................................................................................................................

^03&	 (a)	

		  by;  mÍCIK  wegjqu  u.ska  c,  úia:dmk l%ufhka Tlaiscka jdhqj /ia lr .kq ,efí'

	 	 ,nd.;a mdGdxl yd o;a; my; oelafõ'

	 	 úh<s KMnO4 iys; lelEreï k,fhka"

	 	 wdrïNl ialkaOh = 32.36 g	 ldur WIaK;ajh = 32 0C

	 	 wjika ialkaOh = 32.04 g	 ldur mSvkh = 1.0312 × 105 Pa

	 	 /ia lr.;a Tlaiscka mßudj = 254 cm3

	 	 ldur WIaK;ajfha oS c,fha ix;Dma; jdIam mSvkh = 4 × 103 Pa

		  (i)	 fuysoS isÿjk ridhksl úfhdackh i|yd ;=,s; ridhksl iólrKh ,shkak'

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 (ii)	 Tlaiscka wdxYsl mSvkh .Kkh lrkak'

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 (iii)	 /ia  lr.;a  Tlaiscka jdhqj iïu; WIaK;ajh yd mSvkfha oS w;a lr .kakd mßudj

	 	 	 .Kkh lrkak'

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''
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	 	 (iv)	 ksmojQ Tlaiscka jdhq ujq, ixLHdj .Kkh lrkak'

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 (v)	 iïu;  WIaK;ajh  yd  mSvkfha  oS  Tlaiscka jdhqfõ ujq,hla w;alr .kakd mßudj

	 	 	 .Kkh lrkak'

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 (vi)	 by; (v) ys ms<s;=r i|yd ,efnk w.h i;H w.hg jvd fjkia fõo@ fya;= ,shkak'

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	

	 (b)	 uQ,øjH iy ixfhda. iuyrl tkafg%dams iy iïu; W;amdok tka;e,ams w.hka my; oS we;'

	 	 my; i|yka MgO(s) ys úfhdack m%;sl%shdj i,lkak'

	 	 	 2MgO(s)                      2Mg(s)  +  O2(g)

	 	 fuu m%;sl%shdjg wod<j my; i|yka tAjdg ms<s;=r imhkak'

	 	 (i)	 iïu; tka;e,ams úm¾hdih

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 (ii)	 iïu; tkafg%dms úm¾hdih

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 (iii)	 300 K ysoS .síia Yla;s fjki

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

uQ,øjHh fyda ixfhda.h tkafg%damsh $ JK
_1mol

_1 iïu; W;amdok tka;e,amsh 

ΔHf
0/ kJmol

_1

MgO(s) +27.00 -600.00

Mg(s) +32.00 0.00

O2(g) +190.00 0.00
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	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 (iv)	 .Kkfha oS isÿ lrk Wml,amkh i|yka lrkak'

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

	 	 (v)	 300 K oS by; m%;sl%shdj iajhxisoaO fõo@$ fkdfõ o@ 

	 	 	 '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

B  fldgi - rpkd
m%Yak follg muKla ms<s;=re imhkak'

^04&	 (a)	 mßudj  2.5 dm3 jk oDV n÷kl mßudj fkd.sKsh yels ;rï l=vd Mg má lene,a,la ;nd

	 	 we;' 27 0C  WIaK;ajfha  oS  uq`M  mSvkh 1.2 × 105 Pa  jk;=re  He  iy O2 jdhq ñY%Khla

	 	 we;=`M   lrk   ,oS'  bkamiqj  n÷fka  WIaK;ajh  100 0C  olajd  by<  kxjd  Mg  máh

	 	 iïmQ¾Kfhka  oykh  lrhs'  oykhg miq kej; n÷fka WIaK;ajh 27 0C olajd wvq lrhs'

	 	 túg jdhq ñY%Kfha mSvkh 9.5 × 104 Pa olajd wvq úh'

	 	 (i)	 m%;sl%shd l< O2 jdhq ujq, ixLHdj fldmuK o@

	 	 (ii)	 Mg máfha ialkaOh fldmuK o@

	 	 (iii)	 oykh  i|yd Tlaiscka jdhqj iïmQ¾Kfhkau jeh jQfha kï Mg oykhg fmr 27 0C
	 	 	 oS n÷k ;=< He j, wdxYsl mSvkh .Kkh lrkak'

	 	 (iv)	 by; .Kkh i|yd Tn isÿlrk Wml,amk ljf¾ o@

	 (b)	 (i)	 pd,l wKql jdofha iólrKh ,shd tys we;s ish`M mo y÷kajkak'

	 	 (ii)	 pd,l wKql jdofha oS isÿlrk Wml,amk 03 la ,shd olajkak'

	 	 (iii)	 pd,l  wKql jdofha iólrKh iy mßmQ¾K jdhq iólrKh Ndú;d lr jdhq wKqjl

	 	 	 j¾. uOHkH uQ, fõ.h  C2 i|yd m%ldYkhla i¾j;% jdhq ksh;h iy jdhqfõ ujq,sl

	 	 	 ialkaOh Ndú;fhka ,nd .kak'

	 (c)	 my; oelafjk ;dm ridhksl o;a; Ndú;d lr MgCl2(s) ys iïu; oe,sia ú>gk tka;e,amsh

	 	 iqÿiq fndaka - fyan¾ pl%hla wdOdrfhka .Kkh lrkak'

	 	 	 Mg(s) ys iïu; W!¾Ojmd;k tka;e,amsh 	 = +148 kJ mol
_1

			   Mg(g) ys iïu; m%:u whkSlrK tka;e,amsh 	 = +738 kJ mol
_1

	 	 	 Mg(s) ys iïu; fojk whkSlrK tka;e,amsh 	 = +1451 kJ mol
_1

			   Cl2(g) ys iïu; nkaOk ú>gk tka;e,amsh	 = +244 kJ mol
_1

			   MgCl2(s) ys iïu; W;amdok tka;e,amsh 	 = -641 kJ mol
_1

	 	 	 Cl(g) ys iïu; m<uq bf,lafg%dak ,nd .ekSfï tka;e,amsh 	= -349 kJ mol
_1

	 	

^05&	 (a)	 M  kï  f,dayh  c,Sh CuCl2 iu. m%;sl%shd lr Cu f,dayh úia:dmkh lrhs' tu m%;sl%shdj

	 	 my; oelafõ'

			   2 M(s) + 3 CuCl2(aq)                2 MCl3(aq) + 3 Cu(s)     ΔH = -160 kJ mol
_1

		  (i)	 iïu;  ;;a;aj  hgf;a oS idkaøKh 0.3 mol dm
_3 CuCl2(aq) ødjKhl 100 cm3 la ;=<

	 	 	 jeämqr  M  f,dayh  oshl<  úg ;dm ydkshla isÿ fkdjqfha kï ødjKfha isÿúh hq;=

	 	 	 WIaK;aj  jeäùu fldmuK o@ ^ødjKfha >k;ajh 1 g cm
_3 iy úYsIag ;dm Odß;dj

	 	 	 4 J g
_1 K

_1 fõ'&
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		  (ii)	 by; (i) m%;sl%shdj le,ß ógrhla ;=< isÿ lsÍfï oS ødjKfha isÿ jQ ksÍCIs; WIaK;aj

	 	 	 jeäùu 1.2 0C úh' le,ß ógrfha ;dm Odß;dj .Kkh lrkak'

	 	 (iii)	 ;dm  mßjdrl n÷kla ;=< oS CuCl2(aq) ødjK 100 cm3 l WIaK;ajh 1.6 0C lska by<

	 	 	 kexùug  m%udKj;a  jk  mßos  M  f,dayfha 0.216 g la iïmQ¾Kfhka m%;sl%shd ùug

	 	 	 i,iajk  ,oS'  M  f,dayfha idfmaCI mrudKql ialkaOh .Kkh lrkak' ^ødjKfha

	 	 	 >k;ajh 1 g cm
_3 iy úYsIag ;dm Oß;dj 4 J g

_1 K
_1 fõ'&

	 (b)	 A yd B  hkq  wdj¾;s;d j.=fõ tlu wdj¾;fha msysá wkqhd; uQ,øjH folls' bka tlla S
	 	 f.dkqjg  wh;ajk  w;r  wfkl P f.dkqjg  wh;a fõ' B ys yhsfv%dlaihsvhg jvd A ys

	 	 yhsfv%dlaihsvh NdIañl fõ' B ys laf,darhsvh oaú wjhúl iEoSug keUqre fõ'

	 	 (i)	 A yd B y÷kd.kak'

	 	 (ii)	 A yd B ys bf,lafg%dak úkHdi ,shkak'

	 	 (iii)	 A yd B idok yhsfv%dlaihsvj, iQ;% ,shkak'

	 	 (iv)	 A yd B id' HCl yd NaOH iu. m%;sls%hd lrhs kï tu ;=,s; m%;sl%shd ,shkak'

	 	 (v)	 A yd B ys my; oE i|yd idfmaCI úYd,;ajhka olajkak'

	 	 	 ^w&	 mrudKqfõ úYd,;ajh	 ^wd&	 legdhkfha O%eùlrK yelshdj

	 	 	 ^we&	 m<uq whkSlrK Yla;sh

	 	 (vi)	 A yd B ys m%fhdackhla ne.ska ,shkak'

	 	 (vii)	iajNdúl m%Njhla f,i mj;sk A ys ixfhda.fha kduh ,shkak'

	 (c)	 my; i|yka wKq i,lkak'

	 	 	 BeCl2, CO, NH3, CO2, BCl3, CCl4, CH4, HCl, H2O
	 	 fïjdhska my; i|yka wjia:d i|yd WÑ; wKq f;dard ,shkak'

	 	 (i)	 ks¾O%eùh wKq jkafka fudkjd o@

	 	 (ii)	 uOH mrudKqfõ bf,lafg%dak wIaglh iïmQ¾K ù fkdue;s wKq fudkjd o@

	 	 (iii)	 f¾Çh wKq jkafka fudkjd o@

	 	 (iv)	 ;,Sh wKq jkafka fudkjd o@

	 	 (v)	 msßisÿ øj wjia:dfõ H nkaOk we;s wKq fudkjd o@

^06&	 (a)	 úoHd.drfha  oS 1 mol dm
_3 Na2CO3  ødjK 250 cm3  iEoSu i|yd >k Na2CO3.5H2O imhd

	 	 we;' (Na = 23, C = 12, O = 16, H = 1)
	 	 (i)	 wjYH lrk NaCO3 mol .Kk fldmuK o@

	 	 (ii)	 lsrd.; hq;= Na2CO3.5H2O ialkaOh fldmuK o@

	 	 (iii)	 m%dudKsl ødjKhla hkq l=ula o@

	 	 (iv)	 m%d:ñl iïu; ødjKhla hkq l=ula o@

	 	 (v)	 m%d:ñl iïu; i|yd WodyrK 02 la fokak'

	 	 (vi)	 NaOH  ys  ksjeros  idkaøKfhka hq;a iïu; ødjKhla ms<sfh, lr .; fkdyelafla

	 	 	 ukao@

	 	 (vii)	by;  idok ,o 1 mol dm
_3 Na2CO3 ødjKfha idkaøKh l=vd m%udKhlska fjkia úh

	 	 	 yel' thg fya;= 2 la fokak'

	 	 (viii)	okakd  idkaøKfhka  hq;a  ødjKhla  ms<sfh,  lsÍug  Ndú;d lrk ùÿre WmlrKh

	 	 	 l=ula o@

	 	 (ix)	 by; 1 mol dm
_3  Na2CO3 ødjKh Ndú;d lr 0.25 mol dm

_3  Na2CO3 100 cm3 la idod

	 	 	 .ekSu i|yd tu ødjKfhka ,nd .; hq;= mßudj .Kkh lrkak'

	 (b)	 KNO3(s) 1.55 g la  wiïmQ¾K ;dm úfhdackfhka miq b;sß jQ >k fYaIh c,fha oshlr uq`M

	 	 mßudj 250 cm3 la  jQ ødjKhla idod .kakd ,oS' fuhska 25 cm3 la 0.015 moldm
_3 wdï,sl

	 	 KMnO4 ødjKhla iu. wkqudmkh lrk ,oS' tysos jeh jQ KMnO4 mßudj 30 cm3 ls'

	 	 	 	 H+ / MnO4

_
             Mn2+

				    NO2

_
             NO3

_
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	 	 (i)	 wod< ish¨ m%;sl%shd i|yd ;=,s; ridhksl iólrK ,shkak'

	 	 (ii)	 ;dm úfhdackfhka miq b;sßj mj;sk KNO3 ialkaOh .Kkh lrkak'

	 	 	 (K = 39, Mn = 55, O = 16, N = 14)

	 (c)	 y÷kd  fkd.;a  ødjK  4 la  mÍCIK  k, 4 l  we;'  tAjd P, Q, R, S f,i kï lr we;'

	 	 ødjKj, ;sìh hq;af;a BaCl2, MgCl2, NaOH iy H2SO4 h'

	 	 my; j.=fõ oelafjk mßos tAjd ñY% lrk ,oS'

	 	 (i)	 P, Q, R, S y÷kd.kak'

	 	 ²	 (ii) isg (iv) olajd m%;sl%shd i|yd ;=,s; iólrK ,shkak'

	 	 (ii)	 P iy Q ñY% l, úg"

	 	 (iii)	 P iy R ñY% l, úg"

	 	 (iv)	 R iy S ñY% l, úg"

	 	

	

ñY% l< ødjK ksÍCIK

P iy Q iqÿ wjlafIamhla iEfoa' th wï,j, osh fkdfõ'

P yd R meyeos,s ødjKhla ,efí' m%;sl%shd ñY%Kh r;a fõ'

R yd S iqÿ wjlafIamhla iEfoa'

Q yd S meyeos,s ødjKhla ,enqKs'

1 H
2 H
e

3 Li
4 B
e

5 B
6 C

7 N
8 O

9 F
10 N

e
11 N

a
12 M

g
13 A

l
14 Si

15 P
16 S

17 C
l

18 A
r

19 K
20 C

a
21 Sc

22 Ti
23 V

24 C
r

25 M
n

26 Fe
27 C

o
28 N

i
29 C

u
30 Zn

31 G
a

32 G
e

33 A
s

34 Se
35 B

r
36 K

r
37 R

b
38 Sr

39 Y
40 Zr

41 N
b

42 M
o

43 Tc
44 R

u
45 R

h
46 Pd

47 A
g

48 C
d

49 In
50 Sn

51 Sb
52 Te

53 I
54 X

e
55 C

s
56 B

a
57 La

72 H
f

73 Ta
74 W

75 R
e

76 O
s

77 Ir
78 Pt

79 A
u

80 H
g

81 Tl
82 Pb

83 B
i

84 Po
85 A

t
86 R

n
87 Fr

88 R
a

89 A
c

10
4

R
f

10
5

D
b

10
6

Sg
10

7
B

h
10

8
H

s
10

9
M

t
11

0
U

um
11

1
U

uu
11

2
U

ub
11

3
U

ut
...

58 C
e

59 Pr
60 N

d
61 Pm

62 Sm
63 Eu

64 G
d

65 Tb
66 D

y
67 H

o
68 Er

69 Tm
70 Y

b
71 Lu

90 Th
91 Pa

92 U
93 N

p
94 Pu

95 A
m

96 C
m

97 B
k

98 C
f

99 Es
10

0
Fm

10
1

M
d

10
2

N
o

10
3

Lr

w
dj
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